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Ultra-Low NOx COOQOLfuel Burners
Eliminate SCRs for Boilers

Tim Webster, John Zink Co., LLC &
Jim Seebold, ChevronTexaco (Ret)



What we would
LIKEtodo/

What we would
like A0T todo/




Why we don't like
SGRS too much...

It’s only

..hutwhen we #4UF to go for SCR, ||==

BIGGER is BETTER/ [iZIE®
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Poor Man’s SCR:
Fuel Conditioning!

“Fuel Induced Recirculation” (FIR) or “Fuel Dilution”
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® Reaction rate limited/

® Reduce flame temperature,
reduce NOx/

® «“Cool” Fuel/

® Ain’t science wunaful?



The m |dea:

“Deep penetration into the low-Btu regime

. while still maintaining flame stability!”

It'’s all about making a low-Btu fuel

Premixed “FIR” (Fuel Induced Recirculation) Example
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COOL fuel

Gas Conditioning

® Fuel Dilution

- Introduction of flue

gases into the fuel _ Inert gas
—  ——  COOLfuel

,,fEductor

- Lowers the heating

value of the fuel Ieggfed
- The diluted fuel F i

results in lower NOx ]\ ‘ﬁl
* Steam Injection k
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- Serves as an
additional diluent

- Induces additional
amounts of flue gas
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COOLfuel method of FIR

m * Patented by John Zink Company * {
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COOLkits

Low NOx Burner Modifications

® Custom
designed
components

for
installation
into existing
air registers




SCR Performance @ Burner Cost/
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e Cost: ~$13-million

— Saved ~$7-million by avoiding
SCR!

 Reduction: 550 tons/year
» Cost-Effectiveness: $4727/ton
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But what if we SUH had to 204 an
SCR to get below 0.01lh/mmBtu?

e SCGR Cost: $20-million
* Reduction: 38 tons/yr (total 588 tons/yr)
 Cost-Effectiveness: $11,224/ton (total)

@ Marginal Cost: $105,263/ton/



That's

Dad husiness,
folks/

$105,263/ton
\%\
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NOx (ppm corrected to 3% 02)
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#4 Boiler Sub-10 PDIM Demonstration
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Steam Injection (thousand pounds per hour)





















S

i
:










